Essentially, at the core of the methodology, is a translation of the average number of mutations per marker in Y-chromosomes in the chosen population into a respective timespan, that is a coalescence time focusing at the common ancestors' lifetime. To do this correctly, the right approach should take into account a contribution of reverse mutations as well as a degree of symmetry or asymmetry of mutations, which increase or decrease a number of tandem repeats in the haplotypes loci. Besides, a right choice should be made for mutation rate constants for the given (or chosen) haplotypes, which are different for different combinations of markers in haplotypes. It should also accomplish a separation of lineages descended from different common ancestors in the chosen population (in a case of mixed populations, which commonly happens in real situations). A rather comprehensive description of the approach resolving these complications, and including criteria for composing and analyzing haplotype trees (examples are shown below) is given in 1 .
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It is well known that many Jews and Arabs belong to haplogroups J1 and J2, as well as many other haplogroups [2] [3] [4] [5] [6] [7] [8] . For some, apparently, quite arbitrary reasons, haplogroup J1
has been considered as the most likely one to host the principal ancestor of Cohanim, or
Cohens, the Jewish High Priests. Granted, the first studies of the origin of the Cohens did not resolve haplogroups J into J1 and J2 9, 10 , however, the subsequent papers on the subject have shifted that origin to haplogroup J1, specifically, subclade J1e 8 . It was repeatedly claimed that a certain "signature" of alleles in certain markers (DYS 19, 388, 390, 391, 392, and 393), namely 14-16-23-10-11-12, identified the so-called "Cohen
Modal Haplotype" (CMH) in haplogroup J1 6, 8 .
Haplogroup J1
In this study we have collected 94 of 37 marker haplotypes of haplogroup J1, all having the CMH "signature" as above, Jewish and non-Jewish, including several Arabic haplotypes (ironically, they all had the "Cohen Modal Haplotype"), and composed the respective haplotype tree, shown in Fig. 1 .
Each bar in Fig. 1 represents a haplotype 1 . The tree shows two rather distinct branches:
one, on the left, which is compact, and contains Jewish haplotypes only and another, on the right, which is "fluffy", therefore indicating a significantly "older age" in terms of a timespan to a common ancestor of the branch. It contains mostly non-Jewish haplotypes, including all three Arabic haplotypes. All 44 haplotypes of the "older" branch contain 291 mutations in the first 25 markers (0.265 mutations per marker on average), and 543 mutations in the "faster" 37 markers from the base (deduced ancestral) haplotype as follows:
12 23 14 10 13 17 11 16 11 13 11 30 --17 8 9 11 11 25 14 20 26 12 14 16 17 --11 10 22   22 15 14 18 18 32 35 12 10 This translates into 4100±460 years to a common ancestor of the "older" Arabic-Jewish branch, as explained in the METHODS section at the end of this article (all other data on mutations and their calculations are given in that section).
The "younger", Jewish only, branch has a common ancestor 1125±160 years before These two base haplotypes differ by 5.5 and 10.5 mutations in their 25 and 37 marker format, respectively, which places their common ancestor to 4300±500 ybp, and makes the common ancestor of the "older" branch the most recent common ancestor of both the Jews and the Arabs in both the mixed "older" and the Jewish "younger" branch.
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In other words, we see the two lineages derived from a common ancestor who lived around 4300 ybp, one encompasses mainly Jews, and another -mainly non-Jewish people, among them the Arabs.
To verify this tentative conclusion and examine the time estimate for the split in finer detail, we analyzed 67 marker haplotypes, available from 34 individuals within the preceding population (see Fig. 1 ). The respective haplotype tree is shown in Fig. 2 .
The 67 marker haplotype tree has provided even better separation of the "younger" (on the right) and the "older" (on the left) branches (Fig. 2 ). All 17 haplotypes of the "younger" branch belong to Jews, and 11 out of 17 haplotypes of the "older" branch were non-Jewish, including the only one Arabic haplotype reported in the 67 marker format.
The base haplotypes in the 67 marker format were as follows: These haplotypes are identical with the above (for the respective branches) at the first 37 markers, and provide an extension with 30 more markers. A common ancestor for the "older", mixed branch lived 4225±545 years before present, which is within the margin of error with that for the 37 marker dataset (4100±460 ybp).
The "younger", Jewish only branch on the right-hand side in Fig. 2 had a common ancestor who lived 1020±170 ybp. Again, this is within the margin of error with 1125±160 ybp obtained for the 37 marker dataset. The data is quite reliable, and calculations employing the 25, 37, and all 67 marker haplotypes in Fig. 2 gave 900±195, 1150±180, and 1000±140 ybp, respectively, to the lifetime of a common ancestor of the Jewish population (the "younger" branch on the right in Fig. 2 ), all of them having the "Cohen Modal Haplotype".
As in the preceding (37 marker) example, we see the two lineages derived from a common ancestor who lived around 4300 ybp, and he was the most recent common ancestor of both the Jews and the Arabs. He lived -taking into account both the 37 and 8 were considered, and it was found that their common ancestor lived 1075±130 years before present 11 . Three ancestral haplotypes of J1e* Cohanim, identified in the study 11 were -in the 22 marker format available (the last shown allele is number 37 th in the above extended haplotypes): 1070±170 years before present, in the 10 th century (plus-minus a century), a line of Cohanim, haplogroup J1e*, split from that ancestral lineage.
The most recent common ancestor of the Cohanim J1 (J1e*) lineage had a haplotype which still contained the "Abraham" six-marker signature 14-16-23-10-10-12 (see above), however, his haplotype already contained six mutations from the initial haplotype in that lineage.
Those six mutations were all inherited by Cohanim in haplogroup J1, and many of them continue to carry those mutations to the present time.
Haplogroup J2
We have collected 181 and 131 of 37 and 67 marker haplotypes, respectively, of The main branch, J2a 10 ancestors (see Fig. 3 ). Clearly, those branches represent rather recent lineages, and are not related to the genealogical split between the Arabs and the Jews. There is only one branch on the tree which appears appropriate for the analysis of the split. This is a double branch in the lower right-hand side of the tree, one half of which is represented with mainly Jewish haplotypes, and another with mainly Arabic ones. It is marked as "The main branch" on the tree. All haplotypes on the branch belong to J2a haplogroup. The branch has 39 haplotypes, however, eight of them form a sub-branch which is only 450 years "old" and its haplotypes noticeably differ from those of the rest of the branch.
Clearly, it is a recent formation, and contains only Arabic haplotypes. A common ancestor of the joint Jewish-Arabic branch lived 4375±530 ybp, after which the joint population split.
The 37 marker haplotype tree (Fig. 4) contains more haplotypes compared to the 67 haplotype tree. The tree is essentially the same, with just a few branches switched their positions.
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The base 37 marker haplotype of the main branch (containing 37 haplotypes) is identical to that in the first 37 markers of the base 67 marker haplotype (see above). A common ancestor of the joint Jewish-Arabic branch, according to the 37 marker haplotypes, lived 3975±480 ybp, after which the population split.
Hence, a common ancestor of both Jewish and Arabic lineages in haplogroup J2a-M410* lived -as an average of the timespans estimated from the 67 and 37 marker base haplotypes -4175±510 years before present.
J2a4b1

J2a4b
The main branch 550 ybp 12 In other words, the time of the split between the Jewish and the Arabic lineages occurred at the same time in J1 (4300±500 ybp) and J2 haplogroups.
It is remarkable that the base haplotype for descendants of Cohanim of the former Russian Empire (Russia, Ukraine, Belarus, Lithuania, and Poland) of haplogroup J2a-M410*, determined in paper There is yet additional proof of the significance of the above ancestral haplotype in the 
METHODS
Analysis of mutations and their rates. Principal methodology was described in 1 .
Haplotype trees were constructed using PHYLIP, the Phylogeny Inference Package program 12 , as was explained in detail in 1, 13 . A "comb" around the wheel, a "trunk", in haplotype trees identifies "base" haplotypes, identical to each other and carrying no mutations compared to their ancestral haplotypes (e.g., in Fig. 5 ). The farther the haplotypes lay from the wheel, the more mutations they carry compared to the base haplotype and the older the respective branch.
The "base" haplotypes are the ancestral haplotypes in an ideal case. However, since those haplotypes often are deduced ones, it would be inaccurate to call them "ancestral".
Hence, "base" haplotypes.
The timespans to a common ancestor were calculated using both "logarithmic" and "linear" approaches. The logarithmic method is based on the assumption (which largely, or practically always holds true) that a transition of the base haplotypes into mutated ones is described by the first-order kinetics: One can see that the logarithmic method does not consider mutations in haplotypes;
only mutated and non-mutated (base) haplotypes are considered.
Mutation-counting methods are all based on accumulation of mutations in haplotypes over time. They include the "linear", "quadratic" (ASD) and "permutational" methods 1 .
In this paper only the "linear" method is employed. In this method a total number of mutations in a set of haplotypes is counted, an average number of mutations per marker is calculated, a correction for back mutations is introduced, either numerically 1 , or using a handy table   1 , and a time span to a common ancestor is calculated, either using the Table   1 or applying the respective mutation rates. In other words, it is described by the following equation n/N/μ = t where n is a number of mutations in all N haplotypes in the given series of haplotype, μ is an average mutation rate per haplotype per generation, and t is a number of generations to a common ancestor, corrected for back mutations.
Average mutation rates employed in this paper, are 1 : These mutation rates were calibrated employing 25 years per generation. Time spans to a common ancestor were calculated typically employing the first 25 markers in haplotypes; these markers normally give the most reproducible data. In some cases calculations have been conducted using also 37 and 67 markers just to illustrate reproducibility of calculations.
Error margin for time spans to common ancestors are calculated as described in 1 , and correspond to the 95% confidence interval.
Details of the calculations.
Haplogroup J1. 
